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DEVELOPMENTS IN X-RAY AND NEUTRON DIFFRACTION
FACILITIES RELEVANT TO TRANSPORTATION MATERIALS

C.R. Hubbard, T.R. Watkins, S. Spooner, X-L. Wang, E.A. Payzant, and X. Zhu
High Temperature Materials Laboratory
Oak Ridge National Laboratory
Oak Ridge, TN 37831-6064
423-574-4472

The Residual Stress User Center at Oak Ridge Nationai Laboratory is a DOE-
designated user faciiity for the characierization of macro and micro residuai siresses in
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materiais. Hexmmty and acaptaoulty are reqwrea of '[ ese UHRNL racumes ‘[O meet
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industriai and academic needs. Siress characierizaii
s
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with a multipass weld and |n ceramic- to metal |omts (e g. 6 mm diam.
rods) are representative of the specimen range. Stress relief ‘effects can be
quantitatively determined by measuring the same specimen before and after thermal
treatment. New facilities with at least a ten-fold enhancement in capabilities are under
development and involve focussing monochromators and an array of position
sensitive detectors.

Grazing incidence x-ray diffraction utilizing near parallel beam optics has been used to
characterize changes in the in-plane, near surface stresses in thin metallic films and in
ground ceramics using laboratory and synchrotron x-ray sources. The nondestructive
measurement of subsurface stresses provides a unique capability to characterize
stresses introduced via grinding and to study the influence of grinding variabies.
Resuits for alumina and silicon nitride ground ceramics wiil be presented.
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